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The objective of this study was to assess the relationship between primary
production of phytoplankton and the complexity of fish and invertebrate
trophic structure in slackwater habitats of a large floodplain river.

Methods
Study Area
The study area consisted of multiple backwater habitats off the main
channel of the Upper Mississippi River between Brownsville, MN and
Alma, WI. Samples were collected over a 36-d period from late JulyAugust 2013. The sites were associated with varying types and
abundances of riparian vegetation, including large trees, tall grasses,
and patches of deep mud. Aquatic vegetation was present at each site
and flourished.

 The number of guilds present and the number of species per guild were
determined for each site for both fish and invertebrates. The functional
feeding guild of each taxon was determined based on published
accounts of dietary preferences.
 Linear regression was used to examine the relationships between gross
primary production and the number of guilds and the number of
species per guild for both fish and invertebrates.
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 The number of fish species per guild was not significantly correlated to
GPP (Figure 2).
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 The total number of invertebrate guilds was not significantly correlated
to GPP (Figure 3).
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 The number of invertebrate species per guild was not significantly
correlated to GPP (Figure 4).
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 The total number of invertebrate predators was not significantly
correlated to GPP (Figure 5).

Figure 1: The total number of fish trophic guilds vs GPP (mg
O2/L/hr) in slackwaters of the Upper Mississippi River, JulyAugust 2013. There was no significant relationship (p = 0.135).
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Conclusions
 Gross primary production did not have a significant effect on the
trophic complexity of fish and invertebrates at the selected sites.
 It was originally thought, according to the productive space
hypothesis, that ecosystem complexity should increase along with
increased levels of primary production, leading to greater food chain
length (Post 2002).
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 Our observations support many other studies that have suggested
primary production is not a critical determinant of community
organization in aquatic systems (Young et al. 2013). In comparison,
terrestrial systems have been found to have increasing complexity in
response to an increase in primary productivity (Post 2002; Takimoto
et al. 2012). This could be because of feeding constraints in a sizelimited aquatic environment (Young 2013).
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Figure 3: The total number of invertebrate guilds vs
GPP (mg O2/L/hr) in slackwaters of the Upper
Mississippi River, July-August 2013. There was
no significant relationship (p = 0.596).

Figure 2: The total number of fish species per guild vs
GPP (mg O2/L/hr) in slackwaters of the Upper
Mississippi River, July-August 2013. There was no
significant relationship (p = 0.603).
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 Phytoplankton net primary production and respiration were measured
using the light bottle/dark bottle method.
Three pairs of 5-L
cubitainers were left in the water for 5 - 8 hr. Initial and final dissolved
oxygen concentration was used to calculate net primary production and
respiration. Temperature measurements indicated there was no
container effect. Net production and respiration were summed for
gross primary production (GPP).
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 Benthic invertebrates were sampled using dip nets and were sorted in
the field and frozen until they could be identified to genus in the
laboratory.

 The total number of fish guilds was not significantly correlated to GPP
(Figure 1).
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Sample Methods
 Fish were caught in three 4 - 8 min runs using a timed boat
electrofisher, with all fish identified and counted.

Results
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Figure 4: Total number of invertebrate species per guild
vs GPP (mg O2/L/hr) in slackwaters of the Upper
Mississippi River, July-August 2013. There was no
significant relationship (p = 0.915).
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Other studies have compared ecosystem size, resource availability,
and disturbance as possible sources of increased trophic complexity.
In multiple studies ecosystem size has been found to play a larger role
in community organization (Young et al. 2013; Post 2002). It is most
likely a combination of multiple factors with differing levels of
influence that cause variation in complexity (Post 2002).
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Figure 5: Total number of invertebrate predators vs
GPP (mg O2/L/hr) in slackwaters of the Upper
Mississippi River, July-August 2013. There was
no significant relationship (p = 0.585).
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